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Biological activity of Wedelia chinensis fermentation solution against

Meloidogyne incongnita and Spodoptera litura

PANG Xiaowen, XIE Qinming

(Fisheries College of Jimei University, Xiamen 361021, Fujian, China)

Abstract: In order to develop the application of the invasive alien plant Wedelia chinensis in crop pest control, this paper
investigated the biological activity of different concentrations of Wedelia chinensis fermentation solution against two pests
(Meloidogyne incongnita and Spodoptera litura) in the following two sets of experiments, one test is using different con-
centrations of Wedelia chinensis fermentation solution (stock solution FB, diluted 10 times FB10, and diluted 100 times
FB100) for indoor contact-test against root-knot nematode second stage juvenile(J2); the other test is using different con-
centrations of Wedelia chinensis fermentation solution (diluted 5 times FBS5, diluted 15 times FB15, and diluted 45 times
FB45) for soaking taro leaves and then fed to larvae of Spodoptera litura, and the growth and development of Spodoptera
litura was observed and recorded. Both two sets of experiments used sterile water as a control group; the chemical compo-
nents of Wedelia chinensis fermentation solution also were analyzed by LC-MS method. The results of the tests showed
that the Wedelia chinensis fermentation solution had some nematicidal activity to root-knot nematodes J2, when root-knot
nematodes J2 were treated with FB for 24 h, 48 h, and 72 h, the corrected mortality rates were 25.54%, 24.67%, and
24.89%, respectively. Moreover, after 48 h and 72 h of treatment with FB10 and FB100, the corrected mortality rates of
root-knot nematodes J2 both were above 10%. The corrected mortality rate of Spodoptera litura 1st instar larvae was
34.15% by the FB. The FBS, FB15 inhibited the growth and development of Spodoptera litura larvae, delayed their devel-
opmental period and reduced pupal mass, but there is no significantly difference compared to the control group. Among

the chemical components of Wedelia chinensis fermentation solution, proportion of betaine is 8.78%, proportion of homo-
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gentisic acid is 5.23%, proportion of 2,3-Dihydroxybenzoic acid is 3.04%, and proportion of D-tartaric acid is 2.53%. In

conclusion, the Wedelia chinensis fermentation solution has certain biological activities against root-knot nematode and

Spodoptera litura larvae, which can be used as a reference for the later development of plant protection agents of herbal ori-

gin targeting the prevention and control of root-knot nematode and Spodoptera litura larvae and other harmful organisms.

Key words: Wedelia chinensis; Fermentation solution; Meloidogyne incongnita; Spodoptera litura; Bioactivity; Composi-

tional analysis
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Table 1 Nematicidal activity of Wedelia chinensis
fermentation solution

bR B IEAET % Corrected mortality rate/%

Treatment 24h 48 h 72h

FB 25.54+£533 a 24.67£2.32 a 24.89+2.78 a
FBI10 2.37£1.23 b 11.7842.81b 12.98+1.81 b
FB100 1.02+1.85b 10.13£1.57 b 10.44+1.56 b

W FBIA /NG FRERIRTE 0.05 K F EEREE . FE.
Note: Different lowercase letters in the same column indicate sig-

nificant difference at 0.05 level. The same below.
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Table 2 Effects of Wedelia chinensis fermentation
solutions on the growth and developmental duration of the

Spodoptera litura
KB DI
Lb R :
Duration of development/d
Treatment
1-217 1-317 1-417 1-57 1-6J
FB5 5.53+ 9.24+ 12.60+ 16.26+ 20.22+
0.64 a 0.90 ab 0.52a 0.81a 0.96 a
FBI15 5.68+ 9.38+ 12.49+ 16.21+ 20.15+
0.45a 0.69 a 0.65 ab 0.71 a 0.66 a
FB45 4.49+ 8.42+ 11.99+ 15.72+ 19.65+
0.58 b 1.06 b 0.68 be 0.36a 0.40a
CK 427+ 8.34+ 11.82+ 15.48+ 19.62+
0.87b 1.16 b 0.88 ¢ 095a 0.54a
AR BRI 2E 6 DT BG AN 1.2.3.4.5.6 61, 1-2 T &

AREHHAE | RIS 2 B BT A ORE JE T L

Note: The larva to pupation passes through six stages, namely,
1st, 2nd, 3rd, 4th, 5th, and 6th instars, and 1-2 J denotes the number of
days required for the larva to transition from 1st to 2nd instar, and so

on thereafter.
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Table 3 Effects of Wedelia chinensis fermentation
solutions on the pupal mass of the Spodoptera litura

QL Treatment 1 )i # Pupal mass/mg
FBS 391.71483.54 a

FBI15 403.57£104.97 a

FB45 463.67+8591 a

CK 428.67+76.84 a

FBS5 Ab B [0 57 & 5 (K Ch 391.71 mg) , B CK
FEAK T 8.62% , ¥k J& FBI15 Ab#HL, 5 CK [#{% T
5.86% , FB45 Ab ¥ X6} i Ji7 & 1 42 = A R gk A R
WA AT S AR P ) AR A T YA R A g o
FBS5 Kb 20 B £, S5 B 75 DU FE Ry oty
W REERL S IR T B B ORI
2.3 WEHE A BEGRR S RO A

FIH LC-MS I i 57 05 255 % I B B8 - £
BT 1) o 20 Ao 7 bt 2 i e v 3 45 e 1) 1166 Ff
U, XS R 1%L B W 4.

3R 4 7], 00 4 R I 1) B R A N
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T MR (5.23%) 2, 3- 2 5 H R (3.04%) D-
AR (2.53%) FLER M T AC1.79%) %5 .
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T
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Fig. 1 Total ion chromatogram of volatile components of Wedelia chinensis fermentation solutions analyzed by LC-MS
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Table 4 Main metabolites of Wedelia chinensis fermentation solution
me 4 M a R
) t Funct
Number I Substance fF A Function Relative content/%
1 FiI=E1H Betaine — R R K AR, R B S R A (R 8.78
A quaternary ammonium-type water-soluble alkaloid that enhances plant stress tol-
erance
2 780 Homogentistic acid — — M AL &4, ARG HTE ti 5 Uil im v, b i AR i i i B 44k 5.23
A EE
A phenolic compound with anti-free radical and antioxidant activity, important for
preventing lipid peroxidation in biological membranes
3 2,3-TRERR —FRIRI S, W IR B 24 A A 3.04
2,3-Dihydroxybenzoic acid A natural phenol, used as a pharmaceutical intermediate
4 D- AR JE T AR — R, T2 HI T 25577 2.53
D-Tartaric acid It belongs to a kind of organic acid and is widely used in the field of pharmaceuti-
cal preparation
5 FLHHHEE A — 179
Lactide A
6 B J& T RIBAT A BATHUEAL UM R B IR S A2 s 1 AR MR 25 G R 1.67
Orsellinic acid i) A A
It belongs to carboxylic acid derivatives with biological activities such as antioxi-
dant, antitumour, hypolipidemic and so on, and can be used as pharmaceutical syn-
thesis intermediates
7 e ) 17 JER SR F R — R A, BT HUA U BUN R LR 1.58
3,4-Dihydroxyhydrocinnamic It is a metabolite of chlorogenic acid and has antibacterial, antiviral, antitumour
acid and other biological activities
8 MR Oleamide J& TR T Tk e 1.43
It belongs to unsaturated fatty amides
9 R B — A AR S, AR B PR R TT O I RGBS AR 1.40
Arecoline An alkaloid with biological activities such as antiparasitic, antibacterial, and treat-
ment of diseases of the cardiovascular system
10 2-WRIE FHT2 — M E R RIEIOR AR R AR EER, T T2 TR A AR 1.23
Pipecolic acid JBT A 1) SR RR 245 2 R R RS AR 254
An important rigid cyclic non-protein amino acid, widely used in the preparation
of many chiral drugs and biologically active substances. For example, the local an-
aesthetic ropivacaine, antipsychotic drugs
11 3-L KK J& T A G, FAE B BE W AR B 2 AR BB E A7) R I )L 116
3-Ethylphenol AL T AUAGT A AR R 251 J5URE
It belongs to phenolic compounds and is used as raw materials for phenolic resins,
rubber antioxidants, plastic anti- aging agents, surfactants, nonionic emulsifiers,
synthetic fragrances and pesticides
12 DL-2-§% 5 [ BT AN A, -T2 a4 1.12
Sodium DL-2-hydroxyvalerate It belongs to the organic acid class of compounds and is used as a pharmaceutical
intermediate
13 TR AS3 — AR AR L RS R 5, H T R A 1.06

Gibberellin A53

A very important plant hormone, a terpenoid, used to stimulate plant growth

T AR T SOk

Note: The symbol ‘=" denotes no literalure report available.
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T-HmIE 60.5%" . AT fHE"HF 5T R I, 3 E IR IR

- 186+

YBOK R AR 2 U R DR SRR AL AN 2 i ) U A G
KB I W MR F B AE S 25 R 3 i
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e Kesba S8R, AN R RRE L ) — B B AE AT
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R KSR I L L BESR HR X 2 AR S5 4 At T
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